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ABSTRACT

A software acquirer needs specific primitive items of information and data to objectively determine the status of deliverable products and to identify trends that may impact the availability and utility of those products.

NASA projects must be able to assure that contractually acquired mission critical software will meet delivery, performance, and quality requirements.  In order to validate these expectations it is essential that the contract require the software developer to provide NASA with critical items of information and data in a timely manner.

There are six common areas of software development risks.  Each of these risk areas are characterized by one or more factors associated with the development processes and/or software products.  The factors that characterize each risk area are defined by one or more measures.

EXECUTIVE SUMMARY

The six common areas of software development risks are:

1.   Schedule/Progress 


4.   Product Quality

2.   Development Resources


5.   Development Performance

3.   Product Growth and Stability

6.   Technical Adequacy

Measures for each factor of each risk area are identified and quantified by specific items of information or data acquired  from sources that must be included in the contract's list of deliverable
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1.  OBJECTIVE

The objective of this document is to identify and define essential software contract deliverable items of information and data that are necessary for a NASA project to independently determine that its mission critical software requirements will be satisfied.

2.  SCOPE

This document addresses primitive items of information and data that a software acquirer needs to objectively determine the status of deliverable products and to identify trends that may impact the availability and utility of those products.  It does not address the financial aspects of the contract or the selection and computation of software metrics.

2. 1 Data Requirements Rationale


NASA projects must be able to assure that contractually acquired mission critical software will meet delivery, performance, and quality requirements.  In order to validate these expectations it is essential that the contract require the software developer to provide NASA with critical items of information and data in a timely manner.  These deliverable items are necessary to enable the NASA project's Contracting Officer's Technical Representative (COTR) to verify that development is progressing as expected or to realize that action is necessary to mitigate risk in a particular area of development.

There are six common areas of software development risks.  They are:

1.   Schedule/Progress 


4.   Product Quality

2.   Development Resources

5.   Development Performance

3.   Product Growth and Stability

6.   Technical Adequacy

Each of these risk areas can be characterized by one or more factors associated with the development processes and/or software products.  The factors that characterize each risk area are defined by one or more measures.  Measures are identified and quantified by specific items of information or data acquired  from sources that must be included in the contract's list of deliverable. 

Recognition that action is necessary to mitigate risk in a particular area is determined by analyzing these factors.  This analysis consists of comparing actual with expected conditions and identifying undesirable trends.  These comparisons and analysis require two types of contract deliverable information and data items; (a) reference information (i.e. plans, specifications, designs, etc) and (b) periodic reports of the current status of software products and the development process.

3. ESSENTIAL DELIVERABLE SOFTWARE INFORMATION AND DATA

Each of the six software development risk areas is addressed by a numbered subsection of this paragraph (3.1 - 3.6).  Within each numbered subsection the following elements is described using the structure shown below:
3.N1-6. RISK AREA: NAME OF AREA

3.N1-6.X1-i.  FACTOR: NAME OF FACTOR
3.N1-6.X1-i.Y1-k.  MEASURE: NAME OF MEASURE 

	Description of measure.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1.  Item1
2.  Item2 

.    …….

P.  ItemP
	1.  Source1

.  ………

S.   SourceS


Each RISK AREA subsection, with the exception of the first, begins on a new page.  The second and additional FACTOR of a RISK AREA will be separated from MEASURES of the previous FACTOR by a double line.

It should be noted that due to differences in development methodologies and programming languages the essential items of information and data may have different precise definitions and the measures that they are used to evaluate can be computed in a variety of ways.  These precise definitions and various computations are not covered by this document.

3.1.  RISK AREA: SCHEDULE & PROGRESS 

Since most NASA projects are schedule driven, progress against an established development and delivery schedule is the primary concern of project management.  If the contractor's software development falls behind schedule, the NASA project has only four alternatives.  The schedule can be revised, requirements can be reduced, development quality standards can be relaxed, or additional resources can be applied to the contract.  Since these alternatives become increasingly more difficult the further behind the project becomes, it is essential that schedule and progress data be collected and assessed regularly throughout the life of the software development contract.

3.1.1.  FACTOR: MILESTONE PERFORMANCE

Monitoring changes to the milestone schedule enables the project manager to assess the potential risk that scheduled future project milestone may not be achieved.
3.1.1.1.  MEASURE: MILESTONE DATES

	This measure provides status visibility of the projects working level activities.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Names Of Planned Activities & Events

2. Dependencies Between Activities/Events

3. Scheduled Milestone Event Dates

4. Dates That Milestone Events Actually Occur

5. Number Of Times Each Event Has Been Rescheduled

6. Name/ID# Of Design Components

7. Scheduled Start Date Of Each Component

8. Actual Start Date Of Each Component

9. Scheduled Completion Date Of Each Component

10. Actual Completion Date Of Each Component


	1. Software Management Plan (SMP)

2. Revisions to SMP Schedule

3. Software Development Plan (SDP)

4. SDP Schedule Revisions

5. Management/Status Reports





3.1.2.  FACTOR: WORK UNIT PROGRESS

This measurement factor provides visibility of the work that incrementally combines to produce the final software product.

3.1.2.1. MEASURE: REQUIREMENTS ALLOCATED 

	This measure is a count of the defined requirements that have been allocated to software design components and test cases.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Identifier/ID # Of Each Defined Requirement

2. Name/ID # Of Each Design Component 

3. Identifier/ID # of Each Test Case 
	1. Software Requirements Specification

2. Software Architectural Design

3. Software Detailed Design Specifications

4. Requirements Traceability Matrix


3.1.2.2.  MEASURE: COMPONENTS DESIGNED

	This measure is a count of the software components that have completed preliminary or detailed design

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID # Of Each Completed Design Component

2. Number of Sub-Component Designed For Each Design Component

3. Date Each Component's Design Was Completed
	1. Component Design Review/Completion Reports 

2. Software Detailed Design Specifications


3.1.2.3.  MEASURE: COMPONENTS IMPLEMENTED

	This measure is a count of the software components that have been coded or modified and have completed unit test.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/Id # Of Each Design Component

2. Number Of Sub-Components Implemented For Each Design Component

3. Number Of Components Implemented For Each Build/ Release

4. Date Each Component's Unit Test Was Completed
	1. Unit Test Reports

2. Configuration Management Reports


3.1.2.4.  MEASURE: COMPONENTS INTEGRATED AND TESTED

	This measure is a count of the software components that have been successfully integrated and tested.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/Id # Of Each Design Component

5. Number Of Sub-Components Integrated And Tested For Each Design Component

6. Number Of Sub-Components Integrated And Successfully Tested For Each Design Component

2. Name/Id # Of Each Test Sequence 

3. Name/Id # Of Each Design Component Tested By Each Test Sequence

4. Number Of Components Successfully Integrated For Each Build/ Release
	1. Software Integration And Test Plan

2. Test And Integration Reports


3.1.2.5.  MEASURE: TEST CASES COMPLETED

	This measure is a count of the test cases that have been attempted and those that have been completed successfully

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/Id # Of Each Test Sequence

2. Number Of Test Cases In Each Test Sequence

3. Number Of Test Cases Attempted In Each Test Sequence

4. Number Of Test Cases Passed In Each Test Sequence
	1. Software Integration And Test Plan

2. Test And Integration Reports


3.1.2.6.  MEASURE: PATHS TESTED

	This measure is a count of the logical paths successfully tested

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/Id # Of Each Design Component

2. Name/Id # Of Each Test Sequence

3. Number Of Paths Within Each Design Component

4. Number Of Paths Tested By Each Test Sequence

5. Number Of Paths Tested Successfully By Each Test Sequence
	1. Software Integration And Test Plan

2. Test And Integration Reports


3.1.2.7.  MEASURE: REQUIREMENTS TESTED

	This measure is a count of requirements that have been successfully tested

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Total Number Of Requirements

2. Name/Id # Of Each Test Sequence

3. Number Of Requirements Tested By Each Test Sequence

4. Number Of Requirements Tested Successfully By Each Test Sequence
	1. Software Integration And Test Plan

2. Test And Integration Reports


3.1.2.8.  MEASURE: PROBLEM REPORTS RESOLVED

	This measure is a count of software problems reported and resolved 

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/Id # Of Each Design Component

2. Number Of Problems Reported By Priority For Each Design Component

3. Number Of Problems Assigned Corrective Action By Priority For Each Design Component

4. Number Of Problems Resolved By Priority For Each Design Component
	1. Problem Reporting And Corrective Action Report

2. System Test Reports

3. Configuration Management Reports


3.1.2.9.  MEASURE: REVIEWS COMPLETED

	This measure is a count of reviews successfully completed, including both internal developer and external management reviews

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/Id # Of Each Design Component

2. Total Number of Reviews To Be Performed

3. Total Number Of Reviews Scheduled

4. Number of Reviews Successfully Completed
	1. Software Development Plan

2. Software Performance Assurance Plan

3.  Management/Status Reports




3.1.2.10.  MEASURE: CHANGES IMPLEMENTED

	This measure is a count of change requests affecting the product.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Number of Change Requests Received

2. Number of Change Requests Accepted By Priority

3. Number of Change Requests Being Implemented By Priority

4. Number of Changes Completed and Approved By Priority
	1. Configuration Management Reports





3.1.3.  FACTOR: SCHEDULE PERFORMANCE

This measurement factor provides visibility of resource expended for current accomplishment against planned productivity
3.1.3.1.  MEASURE: SCHEDULE VARIANCE

	Schedule variance measures the difference between planned and actual accomplishments for expended resources.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID # Of Each WBS or Task Element 

2. Resource Budgeted To Accomplish Each WBS or Task Element

3. Resource Expended To Accomplish Each Completed WBS or Task Element of Work.
	1. Software WBS 

2. Management/Status Reports


3.1.4.  FACTOR: INCREMENTAL CAPABILITY

This measurement factor provides visibility of the component and functional content provided with each incremental product delivery.

3.1.4.1.  MEASURE: BUILD COMPONENT CONTENT

	This measure is a count of components that are included in each incremental build

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. ID/Version # Of Build/Release

2. Name/Id # Of Each Design Component

3. Number Of Sub-Components Implemented For Each Design Component

4. Number of Sub-Components Successfully Integrated For Each Design Component.
	1. Software Integration And Test Plan

2. Test And Integration Reports




3.1.4.2.  MEASURE: BUILD FUNCTION CONTENT

	This measure is a count of functions included in each incremental build.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. ID/Version # Of Build/Release

2. Name Of Each Function 

3. Number of Sub-Functions in each function

4. Number of Sub-Functions Successfully Integrated in each function
	1. Software Integration And Test Plan

2. Test And Integration Reports




3.2.  RISK AREA:  DEVELOPMENT RESOURCES 


For most NASA projects tracking and projecting the expenditure and availability of resources against planned and current allocations is the second highest priority 

3.2.1.  FACTOR:  EFFORT PROFILE


This measurement factor identifies the amount of effort expended on defined software activities or products over time

3.2.1.1.  MEASURE: EFFORT

	This measure is a count of the number of hours of effort applied to each software task.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID # Of Each WBS Or Task Element

2. Name/ID # Of Each Labor Category

3. Number Of Labor Hours Expended For Each Labor Category For Each WBS Or Task Element
	1. Software Management Plan

2. Software Development Plan

3. Software Performance Assurance Plan

4. Software Integration And Test Plan

5. Management/Status Reports



3.2.2.  FACTOR: STAFF PROFILE

Staff Profile identifies the number of personnel in each category of experience and level of education assigned to software activities.

3.2.2.1.  MEASURE: STAFF ALLOCATION

	This measure is a count of personnel allocated to software related activities

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/Id # Of Each WBS Or Task Element

2. Name Each Activity Needed To Accomplish Each WBS Or Task Element

3. Name/Id # Of Each Labor Category Within Each Activity

4. Number Of Personnel Assigned To Each Category/Activity/ WBS & Task Element
	1. Software Management Plan

2. Software Development Plan

3. Software Performance Assurance Plan

4. Software Integration And Test Plan

5. Management/Status Reports


3.2.2.2.  MEASURE: STAFF EXPERIENCE

	This measure is a count of software personnel assigned to the contract with experience in defined areas of expertise.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/Code Of Each Software Organization 

2. Number Of Personnel Assigned To Each Software Organization

3. Number Of Personnel Assigned To Each Software Organization By Area Of Expertise/Experience

4. Total Years Of Experience By Area Of Expertise/Experience Within Each Software Organization.

5. Number Of Personnel At Each Level Of Education Within Each Software Organization.

6. Number Of Personnel Receiving Recent Training In Each Software Discipline.
	1. Contractor's Proposal 

2. Developer's Organization Charts

3. Software Management Plan

4. Software Development Plan

5. Management/Status Reports


3.2.2.3.  MEASURE: STAFF TURNOVER

	This measure is a count of staff losses and gains

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/Code Of Each Software Organization

2. Number Of Personnel Assigned To Each Software Organization By Area Of Expertise/Experience

3. Number Of Personnel Removed >From Each Software Organization By Area Of Expertise/Experience During Reporting Period

4. Number Of Personnel Added To Each Software Organization By Area Of Expertise/Experience During Reporting Period.
	1. Management/Status Reports

2. Developer's Organization Charts



3.2.3.  FACTOR: RESOURCE PERFORMANCE

This measurement factor indicates whether the program can be completed within the resource constraints and potential resource overruns.

3.2.3.1.  MEASURE: RESOURCE VARIANCE

	This measure compares staff hours expended on work performed and resources budgeted for each WBS element.  

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/Id # Of Each WBS Or Task Element

2. Budgeted Staff Hours For Each WBS Or Task Element Performed

3. Actual Staff Hours Expended To Perform Each WBS Or Task Element
	1. Work Breakdown Structure

2. Software Management Plan

3. Software Development Plan 

4. Management/Status Reports



3.2.4.  FACTOR: ENVIRONMENT AVAILABILITY

This measurement factor addresses the availability and utilization of necessary tools and facilities that are not dedicated to the project but are shared with other projects or only available at specified times.

3.2.4.1.  MEASURE: RESOURCE AVAILABILITY DATES

	This measure identifies the planned dates for the availability of key resources.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/Identification Of Each Required Resources 

2. Planned Dates Of Availability OF Each Required Resource
	1. Work Breakdown Structure

2. Software Management Plan

3. Software Development Plan


3.2.4.2.  MEASURE: Resource Utilization

	This measure is a count of the number of hours of resource time scheduled, available, used, and not available 

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/Identification Of Each Required Resources

2. Hours Each Required Resources Scheduled Was Available

3. Hours Each Required Resources Was Used 

4. Purpose For Which Each Required Resources Was Used

5. Hours Each Scheduled Resources Was Unavailable And Reason
	1. Work Breakdown Structure

2. Software Management Plan

3. Software Development Plan

4. Management/Status Reports


3.3.  RISK AREA: GROWTH & STABILITY

The size of the various instantiations of the software product, their rate of growth and frequency of change provide insight into potential utilization, support and maintenance problems with the final product.

3.3.1.  FACTOR: FUNCTIONAL SIZE & STABILITY

This measure quantifies the functionality of the software product

3.3.1.1.  MEASURE: REQUIREMENTS

	This measure counts the requirement content, changes and modifications of each software build/release.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID # Of Design Component 

2. ID/Version # Of Build/Release

3. Number of Requirements Included In Build/Release

4. Number of Requirements Added To Current Build/Release

5. Number of Requirements Deleted From Previous Build/Release

6. Number of Requirements Modified In Current Build/Release

7. Sources/Reasons For Changes
	1. Software Development Plan

2. Software Integration And Test Plan 

3. Test & Integration Reports

4. Configuration Management Reports

5. Management/Status Reports


3.3.1.2.  MEASURE: FUNCTION POINTS

	This measure counts the function point content of each software build/release

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID # Of Design Component

2. ID/Version # Of Build/Release

3. Number of Function Points Included In Build/Release
	1. Software Development Plan

2. Software Architectural Design

3. Software Detailed Design Specifications 

4. Software Integration And Test Plan 

5. Test & Integration Reports

6. Configuration Management Reports



3.3.2  FACTOR: PRODUCT SIZE & STABILITY

This factor measures the physical size of the product and its changes during the development process

3.3.2.1.  MEASURE: LINES OF CODE 

	This measure characterizes and counts the number of lines of included in the current release of the software.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. ID/Version # Of Build/Release

2. Name/ID # Of Design Components Included In Current Build/Release

3. Number of Lines of Code* Included In Current Build/Release

4. Number of Lines of Code* Added To Current Build/Release

5. Number of Lines of Code* Deleted From Previous Build/Release

6. Number of Lines of Code* Modified In Current Build/Release

* Code Must Be Characterized As To:

a. Source (new, modified, reused, COTS, GOTS, etc.)

b. Programming Language Used

c. Deliverable or Non-Deliverable

d. Operational Or Support
	1. Software Development Plan

2. Software Architectural Design

3. Software Detailed Design Specifications  

4. Software Integration And Test Plan 

5. Test & Integration Reports

6. Configuration Management Reports


3.3.2.2.  MEASURE: NUMBER OF COMPONENTS

	This measure characterizes and counts the number of components of included in the current release of the software.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. ID/Version # Of Build/Release

2. Number of Design Components* In Current Build/Release

3. Number of Components * Added To Current Build/Release

4. Number of Components * Deleted From Previous Build/Release

5. Number of Components * Modified In Current Build/Release

* Components Must Be Characterized As To:

a. Source (new, modified, reused, GOTS, COTS, etc.)

b. Programming Language Used

c. Deliverable or Non-Deliverable

d. Operational Or Support


	1. Software Development Plan

2. Software Architectural Design

3. Software Detailed Design Specifications 

4. Software Integration And Test Plan 

5. Test & Integration Reports

6. Configuration Management Reports


3.3.2.3.  MEASURE: WORDS OF MEMORY

	This measure provides a basis to estimate if sufficient memory will be available to execute the software in the expected operational environment.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Processor Name

2. Number of Words of Memory

3. Number of Words of Memory Used
	1. Test & Integration Reports

2. System Test Reports


3.3.2.4.  MEASURE: DATABASE SIZE

	In order to estimate the size of the database, an operational profile must be developed – a difficult manual process.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name OF Each Database 

2. Number of Tables, Words, or Bytes Required By Each Database

3. Number of Records or Entries Included In Each Database
	1. Database Design Documents

2. Configuration Management Reports

3. Management/Status Reports



3.3.3.  FACTOR: Target Computer Resource Utilization

This factor assesses the adequacy of the target hardware

3.3.3.1.  MEASURE: CPU UTILIZATION

	This measure estimates the proportion of time the CPU is busy

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. CPU Name

2. Operational Profile

3. Time CPU is Busy

4. Measured Time Period

5. Specified CPU Utilization Limit
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports


3.3.3.2.  MEASURE: CPU THROUGHPUT

	Measures the number of tasks that can be completed in a specified time period

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. CPU Name

2. Operational Profile

3. Number of Requests for Service

4. Number of Requests for service Completed

5. Measured Time Period

6. Specified CPU Throughput Limit
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports


3.3.3.3.  MEASURE: I/O UTILIZATION

	Calculates the proportion of time I/O resources are busy during a measured time period

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. I/O Channel Name

2. Operational Profile

3. Time I/O Resource Is Busy

4. Time I/O Resource Is Available

5. Measured Time Period

6. Specified I/O Channel Utilization Limit
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports


3.3.3.4.  MEASURE: I/O THROUGHPUT

	Measures the rate at which the I/O resources send and receive data, according to the number of data packets (bytes, words, etc.) successfully sent or received during a measured time period.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. I/O Resource Name

2. Operational Profile

3. Number Of Data Packets

4. Number Of Data Packets Successfully Sent

5. Number Of Data Packets Successfully Received

6. Measured Time Period

7. Specified I/O Through Put Limit
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports


3.3.3.5.  MEASURE: MEMORY UTILIZATION

	Indicates the proportion of memory (RAM, ROM, or other) that is used during a measured time period. 

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Memory Name

2. Operational Profile

3. Memory Available

4. Memory Used 

5. Measured Time Period

6. Specified Memory Utilization Limit
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports




3.3.3.6.  MEASURE: STORAGE UTILIZATION

	Reports the proportion of storage capacity used. (disk, tapes, hard drives, CD-ROM, etc.)

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Storage Name

2. Storage Available

3. Storage Used

4. Specified Storage Utilization Limit
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports




3.3.3.7.  MEASURE: RESPONSE TIME

	Measures the amount of time required to process a request.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. HWCI Name

2. Operational Profile

3. Service Name

4. Service Initiation Time

5. Service Completion Time

6. Maximum Allowable Service Time
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports




3.4. RISK AREA: PRODUCT QUALITY
Software quality is difficult to quantify precisely and is usually expressed in terms of errors, failures, and complexity.
3.4.1.  FACTOR: DEFECT PROFILE

This factor characterizes software quality as a function of the number of non-conformances found in the software product and/or the development processes. 

3.4.1.1.  MEASURE: PROBLEM REPORT TRENDS

	This measure counts the number, status and priority of problems reported.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID # Of Component

2. ID/Version # Of Build/Release

3. Number Of Problem Reports Accepted, By Priority

4. Number Of Problems Discovered By Each Activity & Trigger 
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. Problem Reporting And Corrective Action Report

4. System Test Reports

5. Management /Status Reports


3.4.1.2.  MEASURE: PROBLEM REPORT AGING

	Measures the length of time that each problem report remains open. Used to determine whether progress is being made in fixing problems.  May indicate that software rework is being deferred.  Requires a disciplined problem reporting process.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID # Of Design Components

2. ID/Version # Of Build/Release

3. Total Number Of Unresolved Problem Reports By Priority

4. Number Of Problem Reports Accepted During Reporting Period, By Priority

5. Number Of Problem Reports Resolved During Reporting Period, By Priority

6. Number Of Problem Reports Brought Forward From Previous Reporting Period, By Priority

7. Distribution Of Problem Reports' Time In System, By Priority


	1. Software Architectural Design

2. Software Detailed Design Specifications

3. Problem Reporting And Corrective Action Report

4. System Test Reports

5. Management /Status Reports


3.4.1.3.  MEASURE: FAILURE INTERVAL

	Measures the time between each reported software failure.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Identification Of Each Failure

2. Operational Hours To Each Failure

3. Criticality Of Each Failure
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. Problem Reporting And Corrective Action Report

4. System Test Reports

5. Management /Status Reports


3.4.1.4.  MEASURE: DEFECT DENSITY

	Measures the ratio of component defects to the size of the component.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID # Of Design Component

2. Total Number Of Component's Defects, By Priority

3. Size Of Component In Number Of Lines Of Code*

4. Number Of Component's Defects, By Code* Category, By Priority

* Code Must Be Characterized As To:

a. Source (new, modified, deleted, reused, GOTS, COTS)

b. Programming Language Used

c. Deliverable or Non-Deliverable

d. Operational Or Support
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. Problem Reporting And Corrective Action Report

4. System Test Reports

5. Management /Status Reports



3.4.2.  FACTOR: COMPLEXITY

This factor characterizes the structure of software components, based on the number and intricacy of interfaces and branches, the degree of nesting, the types of data structures, and other system characteristics

3.4.2.1.  MEASURE: CYCLOMATIC COMPLEXITY

	This measure counts number of unique logical paths contained in a software component

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID # Of Design Components

2. Cyclomatic Complexity Rating
	1. Software Architectural Design

2. Software Detailed Design Specifications


3.4.2.2.  MEASURE: WEIGHTED METHODS PER CLASS

	This Object Oriented measure counts the methods implemented within a class or the sum of the complexities of the methods (method complexity is measured by Cyclomatic complexity

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID Of Each Class 

2. Name/ID# Of Each Object Within Each Class

3. Number of Methods Within Each Object

4. Total Number of Methods Within Each Class

5. Cyclomatic Complexity Of Each Method

6. Summary Cyclomatic Complexity Of Each Class
	1. Software Architectural Design

2. Software Detailed Design Specifications


3.4.2.3.  MEASURE: RESPONSE FOR A CLASS

	This Object Oriented Measure counts all the methods that can be invoked in response to a message to an object of the class or by some method in the class

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID Of Each Class 

2. Name/ID# Of Each Object Within Each Class

3. Title/ID Of Each Message Within Each Class 

4. Title/ID Of Each Method Within Each Class

5. Number of Methods Invoked By Each Message To Each Object

6. Total Number of Unique Methods Within Class
	1. Software Architectural Design

2. Software Detailed Design Specifications


3.4.2.4.  MEASURE: LACK OF COHESION OF METHODS

	This measure characterizes the dissimilarity of methods in a class by instance variable or attributes

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID Of Each Class 

2. Name/ID# Of Each Object Within Each Class

3. Title/ID Of Each Method 

4. Number Of Variables Used By Each Method

5. Number Of Intersecting Variables
	1. Software Architectural Design

2. Software Detailed Design Specifications


3.4.2.5.  MEASURE: COUPLING BETWEEN OBJECT CLASSES

	This Object Oriented measure is a count of the number of other classes to which a class is coupled 

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID Of Each Class 

2. Name/ID# Of Each Object Within Each Class

3. Number Of Each Object's External Couples
	1. Software Architectural Design

2. Software Detailed Design Specifications


3.4.2.6.  MEASURE: DEPTH OF INHERITANCE

	This Object Oriented measure is the maximum number of steps from the class node to the root of the tree and is measured by the number of ancestor classes

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID Of Each Class

2. Name/ID# Of Each Object Within Each Class

3. Depth Of Each Object Within Class Hierarchy
	1. Software Architectural Design

2. Software Detailed Design Specifications


3.4.2.7.  MEASURE: NUMBER OF CHILDREN

	This Object Oriented measure is a count of the immediate subclasses subordinate to a class in the hierarchy

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/Id Of Each Class

2. Number Of Immediate Subclasses Of Each Class
	1. Software Architectural Design

2. Software Detailed Design Specifications




3.5.  RISK AREA: DEVELOPMENT PERFORMANCE
This area of risk is concerned with a developer's capability to satisfy NASA's software requirements. The results of formal certifications should be used to qualify software providers.

3.5.1.  FACTOR: PROCESS MATURITY
This factor addresses the capability of the software development processes within an organization and its ability to address the issues and constraints of a development program. 

3.5.1.1.  MEASURE: CAPABILITY MATURITY MODEL LEVEL

	The Capability Maturity Model (CMM) is a 1-5 rating of a software organization’s development process as defined by the Software Engineering Institute

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Organization Name

2. CMM Rating
	1. CMM Formal Assessment Report

2. CMM Annual Performance Rating



3.5.2.  FACTOR: PRODUCTIVITY

This factor addresses the amount of software produced per unit of effort and are an indication of whether a program has adequate funding and schedule to complete the amount of software that is to be developed. 

3.5.2.1.  MEASURE: PRODUCT SIZE/EFFORT RATIO

	This measure is a ratio of the amount of software product produced relative to the amount of effort expended

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Organization Name

2. ID/Version # Of Build/Release

3. Size Of Build/Release

4. Programming Language

5. Number of Labor Hours To Produce Build/Release 
	1. Test And Integration Reports 

2. Factor 3.2.2 -Effort Profile Measures 

3. Factor 3.3.2- Product Size And Stability




3.5.2.2.  MEASURE: FUNCTIONAL SIZE/EFFORT RATIO

	This measure is a ratio of the amount of functionality produced relative to the amount of effort expended

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Organization Name

1. ID/Version # Of Build/Release

2. Functional Size Of Build/Release

3. Number of Labor Hours To Produce Build/Release 
	1. Test And Integration Reports 

2. Factor 3.2.2 -Effort Profile Measures 

3. Factor 3.3.1- Functional Size And Stability





3.5.3.  FACTOR: REWORK

This factor address the amount of rework due to defects in completed work products (documents, design, code, test plans, testing, etc)

3.5.3.1.  MEASURE: REWORK SIZE

	Counts the number of lines of code that must be changed to fix known defects.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Name/ID# Of Each Design Component 

2. Number Of Lines Of Code Changed Within Each Component Due To Rework
	1. Configuration Management Reports




3.5.3.2.  MEASURE: REWORK EFFORT

	This measure is the number of the labor hours expended to find and fix defects in any software product, including requirements, design and code

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Organization Name

2. Name/ID/Version # Of Each WBS Or Task Element Revised

3. Labor Hours To Revise Each WBS Or Task Element
	1. Configuration Management Reports

2. Management/Status Reports


3.6.  RISK AREA: TECHNICAL ADEQUACY

New technology is often introduced into NASA projects with the expectation that its claimed superior performance will increase the project's chances of success.  The technology's performance factors must be monitored to determine if these expectations will be met.

3.6.1.  FACTOR: TARGET COMPUTER RESOURCE UTILIZATION


Monitoring the utilization of the target computer's resources are used to assess its potential for satisfying current and future mission performance requirements.

3.6.1.1.  MEASURE: CPU UTILIZATION (This measure is identical to 3.3.3.1.)

	This measure estimates the proportion of time the CPU is busy

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. CPU Name

2. Operational Profile

3. Time CPU is Busy

4. Measured Time Period

5. Specified CPU Utilization Limit
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports


3.6.1.2.  MEASURE: CPU THROUGHPUT (This measure is identical to 3.3.3.2.)

	Measures the number of tasks that can be completed in a specified time period

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. CPU Name

2. Operational Profile

3. Number of Requests for Service

4. Number of Requests for service Completed

5. Measured Time Period

6. Specified CPU Throughput Limit
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports


3.6.1.3.  MEASURE: I/O UTILIZATION (This measure is identical to 3.3.3.3.)

	Calculates the proportion of time I/O resources are busy during a measured time period

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. I/O Channel Name

2. Operational Profile

3. Time I/O Resource Is Busy

4. Time I/O Resource Is Available

5. Measured Time Period

6. Specified I/O Channel Utilization Limit
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports


3.6.1.4.  MEASURE: I/O THROUGHPUT (This measure is identical to 3.3.3.4.)

	Measures the rate at which the I/O resources send and receive data, according to the number of data packets (bytes, words, etc.) successfully sent or received during a measured time period.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. I/O Resource Name

2. Operational Profile

3. Number Of Data Packets

4. Number Of Data Packets Successfully Sent

5. Number Of Data Packets Successfully Received

6. Measured Time Period

7. Specified I/O Through Put Limit
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports


3.6.1.5.  MEASURE: MEMORY UTILIZATION (This measure is identical to 3.3.3.5.)

	Indicates the proportion of memory (RAM, ROM, or other) that is used during a measured time period. 

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Memory Name

2. Operational Profile

3. Memory Available

4. Memory Used 

5. Measured Time Period

6. Specified Memory Utilization Limit
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports




3.6.1.6.  MEASURE: STORAGE UTILIZATION (This measure is identical to 3.3.3.6.)

	Reports the proportion of storage capacity used. (disk, tapes, hard drives, CD-ROM, etc.)

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Storage Name

2. Storage Available

3. Storage Used

4. Specified Storage Utilization Limit
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports




3.6.1.7.  MEASURE: RESPONSE TIME (This measure is identical to 3.3.3.7.)

	Measures the amount of time required to process a request.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. HWCI Name

2. Operational Profile

3. Service Name

4. Service Initiation Time

5. Service Completion Time

6. Maximum Allowable Service Time
	1. Software Architectural Design

2. Software Detailed Design Specifications

3. System Test Reports

4. Management /Status Reports





3.6.2.  FACTOR: TECHNICAL PERFORMANCE

This factor evaluates the degree to which software achieves the technical and functional requirements established for the system.

3.6.2.1.  MEASURE: ACHIEVED ACCURACY IN SOFTWARE PERFORMANCE

	This measure is of the extent that software has satisfied system performance requirements

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Total Umber Of Functional Requirements

2. Number Of Functional Requirements Satisfied

3. Total Number Of Performance Requirements/Constraints

4. Number Of Performance Requirements/Constraints Satisfied
	1. Software Requirements Specification

2. System Qualification Test Reports



3.6.3.  FACTOR: TECHNOLOGY IMPACTS

This factor is used to assess the impact of using pre-existing software resources.

3.6.3.1.  MEASURE: NON DEVELOPMENTAL ITEM UTILIZATION

	This measure is a ratio of the actual to planned amount of non-developmental items used.

	A.  Primitive Information/Data Items:
	B.  Sources Of Information & Data Items:

	1. Planned number of reused lines of code

2. Actual number of reused lines of code

3. Planned number of reused components

4. Actual number of reused components

5. Planned number of reused requirements

6. Actual number of reused requirements
	1. Software Requirements Specification

2. Software Development Plan

3. Configuration Management Reports

4. Physical Configuration Audit Report


4. CONTRACT DELIVERABLE REQUIREMENTS LIST

If the NASA project is to have adequate oversight of software development its acquisition contract must require the contractor to provide reference documents, intermediate products and periodic reports.  Reference documents (plans, schedules, organizational charts, etc.) define the management and technical approaches the contractor will use to develop the required mission software and provide a basis for assessing programmatic performance.  Intermediate products (specifications, designs, etc.) are progressive instantiations of the software and enable early assessments of the product's quality attributes.  Periodic reports (progress, problem, test, etc.) provide insight into the status of the development process and the quality attributes of the software product.

The deliverable documents and report listed below are those required by a NASA project to independently determine the extent that its software delivery, performance and quality requirements are likely to be satisfied.
4.1. Contractor's Proposal

4.2. CMM Formal Assessment Report

4.3. CMM Annual Performance Rating

4.4. Software Work Breakdown Structure (WBS)

4.5. Software Management Plan (SMP)

4.6. Revisions to SMP Schedule

4.7. Software Development Plan (SDP) 

4.8. SDP Schedule Revisions 

4.9. Software Performance Assurance Plan

4.10. System Requirements Specification

4.11. Software Architectural Design

4.12. Software Detailed Design Specifications 

4.13. Database Design Documents

4.14. Requirements Traceability Matrix

4.15. Component Design Review/Completion Reports

4.16. Unit Test Reports

4.17. Management/Status Reports

4.18. Problem Reporting And Corrective Action Reporting System Reports

4.19. Configuration Management Reports

4.20. Software Integration And Test Plan 

4.21. Test And Integration Reports

4.22. System Test Reports

4.23. System Qualification Test Reports

4.24. Physical Configuration Audit Report

Reference documents must identify and define management approaches and mechanisms for controlling the application of resources and creation of technical products.  Periodic reports must collectively address each task the contractor has underway and include activities conducted during the reporting period and the current state of deliverables and unresolved problems.

The following sections identify the essential items of information and data that each reference document and periodic report must be required to include.

    4.1
CONTRACTOR'S PROPOSAL

4.1.1. Developer's Organization Charts
4.1.2. Name/Code Of Each Software Organization 

4.1.3. Number Of Personnel Assigned To Each Software Organization

4.1.4. Number Of Personnel Assigned To Each Software Organization By Area Of Expertise/Experience

4.1.5. Total Years Of Experience By Area Of Expertise/Experience Within Each Software Organization.

4.1.6. Number Of Personnel At Each Level Of Education Within Each Software Organization.

4.1.7. Number Of Personnel Receiving Recent Training In Each Software Discipline.
4.2. CMM FORMAL ASSESSMENT REPORT
4.2.1. CMM Rating

4.3. CMM ANNUAL PERFORMANCE RATING

4.3.1. CMM Rating

4.4. SOFTWARE WORK BREAKDOWN STRUCTURE (WBS)

4.4.1. Name/Id # Of Each WBS Or Task Element
4.5. SOFTWARE MANAGEMENT PLAN (SMP)

4.5.1. Names Of Planned Activities & Events

4.5.2. Dependencies Between Activities/Events

4.5.3. Scheduled Milestone Event Dates

4.5.4. Name/Id # Of Each WBS Or Task Element

4.5.5. Budgeted Staff Hours For Each WBS Or Task Element Performed

4.5.6. Name/ID # Of Each Labor Category

4.5.7. Name/Identification Of Each Required Resources 

4.5.8. Planned Dates Of Availability OF Each Required Resource
4.5.9. Planned number of reused requirements
4.6. REVISIONS TO SMP SCHEDULE

4.6.1. Names Of Planned Activities & Events

4.6.2. Dependencies Between Activities/Events

4.6.3. Scheduled Milestone Event Dates

4.6.4. Dates That Milestone Events Actually Occur

4.6.5. Number Of Times Each Event Has Been Rescheduled

4.7. SOFTWARE DEVELOPMENT PLAN (SDP)

4.7.1. Name/Id # Of Each WBS Or Task Element

4.7.2. Budgeted Staff Hours For Each WBS Or Task Element Performed

4.7.3. Name/Id # Of Each Labor Category Within Each Activity

4.7.4. Number Of Personnel Assigned To Each Category/Activity/ WBS & Task Element

4.7.5. Names Of Planned Activities & Events

4.7.6. Dependencies Between Activities/Events

4.7.7. Scheduled Milestone Event Dates

4.7.8. Component ID/Names

4.7.9. Scheduled Start Date Of Each Component

4.7.10. Scheduled Completion Date Of Each Component

4.7.11. Planned number of reused lines of code

4.7.12. Planned number of reused components

4.8. SDP SCHEDULE REVISIONS

4.8.1. Component ID/Names

4.8.2. Scheduled Start Date Of Each Component

4.8.3. Actual Start Date Of Each Component

4.8.4. Scheduled Completion Date Of Each Component

4.8.5. Actual Completion Date Of Each Component
4.9. SOFTWARE PERFORMANCE ASSURANCE PLAN

4.9.1. Name/ID # Of Each WBS Or Task Element

4.9.2. Name/ID # Of Each Labor Category

4.9.3. Name/Id # Of Each Labor Category Within Each Activity

4.9.4. Number Of Personnel Assigned To Each Category/Activity/ WBS & Task Element

4.9.5. Total Number of Reviews To Be Performed

4.9.6. Total Number Of Reviews Scheduled
4.10. SOFTWARE REQUIREMENTS SPECIFICATION

4.10.1. Identifier/ID # Of Each Defined Requirement 

4.10.2. Total number of functional requirements

4.10.3. Total number of performance requirements/constraints

4.10.4. Planned number of reused requirements

4.11. SOFTWARE ARCHITECTURAL DESIGN

4.11.1. Name/ID # Of Components
4.11.2. Planned number of reused lines of code

4.11.3. Planned number of reused components

4.12. SOFTWARE DETAILED DESIGN SPECIFICATIONS

4.12.1. Name/Id # Of Each Design Component And Sub-Component

4.12.2. Number Of Sub-Components Implemented For Each Design Component

4.12.3. CPU Name

4.12.4. I/O Channel Name

4.12.5. I/O Resource Name

4.12.6. Memory Name

4.12.7. Storage Name

4.12.8. Hardware Computer Item (HWCI) Name

4.12.9. Name/ID Of Each Class 

4.12.10. Name/ID# Of Each Object Within Each Class

4.12.11. Title/ID Of Each Message Within Each Class 

4.12.12. Title/ID Of Each Method Within Each Class

4.12.13. Number Of Each Object's External Couples

4.12.14. Depth Of Each Object Within Class Hierarchy

4.12.15. Number Of Immediate Subclasses Of Each Class
4.12.16. Cyclomatic Complexity Rating Of Each Component
4.13. DATABASE DESIGN DOCUMENTS

4.13.1. Name OF Each Database 

4.13.2. Number of Tables, Words, or Bytes Required By Each Database

4.13.3. Number of Records or Entries Included In Each Database
4.14. REQUIREMENTS TRACEABILITY MATRIX

4.14.1. Identifier/ID # Of Each Defined Requirement

4.14.2. Name/Id # Of Each Design Component And Sub-Component

4.14.3. Identifier/ID # of Each Test Case
4.14.4. Requirements/Component/Test Matrix
4.15. COMPONENT DESIGN REVIEW/COMPLETION REPORTS

4.15.1. Name/ID # Of Each Completed Design Component
4.15.2. Date Each Component's Design Was Completed
4.16. UNIT TEST REPORTS

4.16.1. Name/Id # Of Each Design Component

4.16.2. Number Of Sub-Components Implemented For Each Design Component

4.16.3. Date Each Component's Unit Test Was Completed

4.17. MANAGEMENT/STATUS REPORTS

4.17.1. Name/ID/Version # Of Each WBS Or Task Element Completed During The Reporting Period

4.17.2. Name/ID/Version # Of Each WBS Or Task Element Redone During The Reporting Period

4.17.3. Labor Hours To Redo WBS Or Task Elements During The Reporting Period

4.17.4. Number Of Labor Hours Expended For Each Labor Category For Each WBS Or Task Element
4.17.5. Number Of Personnel Assigned To Each Category/Activity/ WBS & Task Element
4.17.6. Number Of Personnel Receiving Recent Training In Each Software Discipline

4.17.7. Number Of Personnel Removed From Each Software Organization By Area Of Expertise/Experience During Reporting Period

4.17.8. Number Of Personnel Added To Each Software Organization By Area Of Expertise/Experience During Reporting Period

4.17.9. Name/Identification Of Each Resource Required During The Reporting Period

4.17.10. Hours Each Required Resources Scheduled Was Available During The Reporting Period

4.17.11. Hours Each Required Resources Was Used During The Reporting Period

4.17.12. Purpose For Which Each Required Resources Was Used During The Reporting Period

4.17.13. Hours Each Scheduled Resources Was Unavailable During The Reporting Period And Reason

4.17.14. Name/ID # Of Component Completed/Tested During The Reporting Period

4.17.15. ID/Version # Of Build/Release Completed/Tested During The Reporting Period

4.17.16. Number of Requirements Included In Current Build/Release

4.17.17. Number of Requirements Added To Current Build/Release

4.17.18. Number of Requirements Deleted From Previous Build/Release

4.17.19. Number of Requirements Modified In Current Build/Release

4.17.20. Sources/Reasons For Changes To Requirements

4.17.21. Name OF Database(s) Tested During The Reporting Period

4.17.22. Number Of Personnel Assigned To Each Category/Activity/ WBS & Task Element Milestone Event Scheduled To Occur During The Reporting Period

4.17.23. Dates That Milestone Events Actually Occurred

4.17.24. Number Of Times Each Event Has Been Rescheduled

4.17.25. ID/Name Of Components Scheduled To Start Or Be Completed During The Reporting Period

4.17.26. ID/Name Of Components Actually Started Or Completed During The Reporting Period.

4.17.27. Number Of Reviews Successfully Completed

4.18. PROBLEM REPORTING AND CORRECTIVE ACTION REPORTING SYSTEM REPORTS

4.18.1. ID/Version # Of Build/Release

4.18.2. Name/Id # Of Each Design Component

4.18.3. Total Number Of Unresolved Problem Reports By Priority

4.18.4. Distribution Of Problem Reports' Time In System, By Priority

4.18.5. Number Of Problems Reported By Priority For Each Design Component

4.18.6. Number Of Problems Assigned Corrective Action By Priority For Each Design Component

4.18.7. Number Of Problems Resolved By Priority For Each Design Component
4.18.8. Number Of Problem Reports Accepted, By Priority

4.18.9. Number Of Problems Discovered By Each Activity & Trigger

4.18.10. Number Of Problem Reports Accepted During Reporting Period, By Priority

4.18.11. Number Of Problems Reported By Priority For Each Design Component

4.18.12. Number Of Problems Assigned Corrective Action By Priority For Each Design Component

4.18.13. Number Of Problems Resolved By Priority For Each Design Component

4.18.14. Number Of Problem Reports Resolved During Reporting Period, By Priority

4.18.15. Number Of Problem Reports Brought Forward From Previous Reporting Period, By Priority

4.18.16. Identification Of Each Failure

4.18.17. Operational Hours To Each Failure

4.18.18. Criticality Of Each Failure

4.18.19. Total Number Of Component's Defects, By Priority

4.18.20. Size Of Component In Number Of Lines Of Code*

4.18.21. Number Of Component's Defects, By Code Category, By Priority

4.19. CONFIGURATION MANAGEMENT REPORTS

4.19.1. ID/Version # Of Build/Release

4.19.2. Name/Id # Of Each Design Component Included In Build/Release

4.19.3. Number of Requirements Included In Build/Release

4.19.4. Number of Requirements Added To Current Build/Release

4.19.5. Number of Requirements Deleted From Previous Build/Release

4.19.6. Number of Requirements Modified In Current Build/Release

4.19.7. Sources/Reasons For Changes

4.19.8. Number of Function Points Included In Build/Release

4.19.9. Name/ID # Of Design Components Included In Current Build/Release

4.19.10. Number of Components In Current Build/Release

4.19.11. Number of Components Added To Current Build/Release

4.19.12. Number of Components Deleted From Previous Build/Release

4.19.13. Number of Components Modified In Current Build/Release

4.19.14. Name OF Each Database In Current Build/Release

4.19.15. Number of Tables, Words, or Bytes Required By Each Database

4.19.16. Number of Records or Entries Included In Each Database

4.19.17. Number of Lines of Code* Included In Current Build/Release

4.19.18. Number of Lines of Code* Added To Current Build/Release

4.19.19. Number of Lines of Code* Deleted From Previous Build/Release

4.19.20. Number of Lines of Code* Modified In Current Build/Release

4.19.21. Number Of Lines Of Code Changed Within Each Component Due To Rework

4.19.22. Actual Number Of Reused Lines Of Code

4.19.23. Actual Number Of Reused Components

4.19.24. Actual Number Of Reused Requirements

4.19.25. Number Of Sub-Components Implemented For Each Design Component

4.19.26. Number of Change Requests Received

4.19.27. Number of Change Requests Accepted By Priority

4.19.28. Number of Change Requests Being Implemented By Priority

4.19.29. Number of Changes Completed and Approved By Priority

4.19.30. Sources/Reasons For Changes

4.19.31. Code Must Be Characterized As To:

4.19.32. Source (new, modified, reused, COTS, GOTS, etc.)

4.19.33. Programming Language Used

4.19.34. Deliverable or Non-Deliverable
4.20. SOFTWARE INTEGRATION AND TEST PLAN

4.20.1. Name/Id # Of Each I&T WBS Or Task Element

4.20.2. Name/ID # Of Each I&T Labor Category

4.20.3. Number Of Labor Hours Expended For Each I&T Labor Category For Each I&T WBS Or Task Element

4.20.4. Number Of Personnel Assigned To Each I&T Category/Activity/ WBS & Task Element

4.20.5. ID/Version # Of Build/Release

4.20.6. Number of Requirements Included In Build/Release

4.20.7. Name Of Each Function In Build/Release

4.20.8. Number of Function Points Included In Build/Release

4.20.9. Number of Design Components In Current Build/Release

4.20.10. Name/Id # Of Each Design Component Included In Build/Release

4.20.11. Name/Id # Of Each Test Sequence 

4.20.12. Name/Id # Of Each Design Component Tested By Each Test Sequence

4.20.13. Number Of Test Cases In Each Test Sequence

4.20.14. Number Of Paths Within Each Design Component

4.20.15. Number Of Paths Tested By Each Test Sequence

4.20.16. Number Of Requirements Tested By Each Test Sequence

4.20.17. Number of Sub-Components In Each Design Component

4.20.18. Number of Sub-Components To Be Integrated Into Each Design Component

4.20.19. Number Of Sub-Functions In Each Function

4.20.20. Number of Lines of Code Included In Current Build/Release

4.20.21. Number of Sub-Functions in each function

4.20.22. Number of Lines of Code* Included In Current Build/Release

4.20.23. Number of Components* In Current Build/Release

4.21. TEST AND INTEGRATION REPORTS

4.21.1. ID/Version # Of Build/Release

4.21.2. Size Of Build/Release

4.21.3. Programming Language

4.21.4. Number of Labor Hours To Test And Integrate Build/Release

4.21.5. Number Of Sub-Components Integrated And Tested For Each Design Component

4.21.6. Number Of Sub-Components Integrated And Successfully Tested For Each Design Component

4.21.7. Name/Id # Of Each Test Sequence 

4.21.8. Name/Id # Of Each Design Component Tested By Each Test Sequence

4.21.9. Number Of Components Successfully Integrated For Each Build/ Release

4.21.10. Number Of Test Cases In Each Test Sequence

4.21.11. Number Of Test Cases Attempted In Each Test Sequence

4.21.12. Number Of Test Cases Passed In Each Test Sequence

4.21.13. Name/Id # Of Each Design Component

4.21.14. Number Of Paths Within Each Design Component

4.21.15. Number Of Paths Tested By Each Test Sequence

4.21.16. Number Of Paths Tested Successfully By Each Test Sequence

4.21.17. Total Number Of Requirements

4.21.18. Number Of Requirements Tested By Each Test Sequence

4.21.19. Number Of Requirements Tested Successfully By Each Test Sequence

4.21.20. Name Of Each Function 

4.21.21. Number Of Sub-Functions In Each Function

4.21.22. Number Of Sub-Functions Successfully Integrated In Each Function

4.22. SYSTEM TEST REPORTS

4.22.1. ID/Version # Of Build/Release

4.22.2. CPU Name

4.22.3. Time CPU is Busy

4.22.4. Specified CPU Utilization Limit

4.22.5. Operational Profiles (CPU, I/O, Memory, etc)

4.22.6. Measured Time Period (for each test)

4.22.7. Number of Requests for Service

4.22.8. Number of Requests for service Completed

4.22.9. Specified CPU Throughput Limit

4.22.10. I/O Channel Name

4.22.11. Time I/O Resource Is Busy

4.22.12. Time I/O Resource Is Available

4.22.13. Specified I/O Channel Utilization Limit

4.22.14. I/O Resource Name

4.22.15. Number Of Data Packets

4.22.16. Number Of Data Packets Successfully Sent

4.22.17. Number Of Data Packets Successfully Received

4.22.18. Specified I/O Through Put Limit

4.22.19. Memory Name

4.22.20. Number of Words of Memory

4.22.21. Number of Words of Memory Used
4.22.22. Specified Memory Utilization Limit

4.22.23. Storage Name

4.22.24. Storage Available

4.22.25. Storage Used

4.22.26. Specified Storage Utilization Limit

4.22.27. HWCI Name

4.22.28. Operational Profile

4.22.29. Service Name

4.22.30. Service Initiation Time

4.22.31. Service Completion Time

4.22.32. Maximum Allowable Service Time

4.22.33. Identification Of Each Failure

4.22.34. Operational Hours To Each Failure

4.22.35. Criticality Of Each Failure

4.23. SYSTEM QUALIFICATION TEST REPORTS

4.23.1. Number Of Functional Requirements Satisfied
4.23.2. Number Of Performance Requirements/Constraints Satisfied
4.24. PHYSICAL CONFIGURATION AUDIT REPORT

4.24.1. Actual Number Of Reused Lines Of Code

4.24.2. Actual Number Of Reused Components
4.24.3. Actual Number Of Reused Requirements
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